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Method of multistage failure simulation for disaster risk evaluation
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Based on the co-rotational formulation to deal with large displacements and
rotations of a solid, we propose a method of multi-stage failure simulation of brittle materials and
structures involving dynamic frictional-contact behavior. In order to simulate dynamic behavior of
the structure, we adopted mid-point algorithm along with energy-momentum method. Also, we employed
the penalty method to represent the brittle fracture due to gluing/separation of the elements, and
the augmented Lagrange method to consider the frictional contact effects. Verification tests were
conducted for the formulation with a simple structure subjected to the large displacements and
rotations. Also, some simple numerical examples were presented to demonstrate the capability of the

proposed method to simulate the multi-stage failure process.
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